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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

2. Claims 31, 33-34 and 37-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Asakawa et al (US 5,795,385) in view of Zhang et al (US 5,766,344). 

In a method of forming a single crystalline thin film by beam irradiation, note entire 
reference, Asakawa et al teaches forming an amorphous silicon film on a substrate using plasma 
chemical vapor deposition, this clearly suggests applicant's prefilm, while simultaneously 
irradiating the substrate with beams of low energy gas, this clearly suggests applicant's energy 
beam (col 4, In 30-67). Asakawa et al also teaches the amorphous thin film is converted to form a 
single crystalline film (col 4, In 30-50). Asakawa et al teaches the substrate can be scanned by a 


( 
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substrate moving means, whereby it is possible to from a single crystalline thin film having high 
homogeneity on a long substrate (col 10, In 5-45; Eleventh Preferred Embodiment). Asakawa et 
al also teaches it is possible to facilitate formation of an amorphous thin film by intermittently 
applying beams from an ion source while regularly supplying a reaction gas and rotating the 
substrate during application pauses (col 12, In 1-50). Asakawa et al also teaches neon ions can be 
accelerated to 200-600 eV by an ion source 83 (col 23, In 20-55). Asakawa et al also teaches a 
plasma CVD process (col 32, In 1-67). Asakawa et al also teaches a reaction chamber coupled to 
a vacuum unit (col 27, In 1-15), this clearly suggests applicant's vacuum chamber. Asakawa et al 
teaches formation of an amorphous film by intermittently applying beams from an ion source 
while supplying reaction gas. Asakawa et al teaches a pre-film of the crystalline silicon film is 
formed on the target surface while emitting an ion beam to the substrate in the step of form the 
pre-film by the film forming device (col 4, In 50-67). 

Asakawa et al does not teach using an energy beam consisting of a laser beam or an 
electron beam to produce an intended crystalline silicon film. 

In a method of forming a semiconductor device by crystallizing silicon, note entire 
reference, Zhang et al teaches a method of forming a crystalline silicon film comprising a plasma 
chemical vapor deposition (CVD) apparatus, this reads on applicants' film forming device, 
provided with a window of quartz so that a laser can be irradiated from the outside, this reads on 
applicants' laser beam irradiating device (col 5, in 60 to col 6, In 20). Zhang et al also teaches a 
non-crystalline silicon hydride semiconductor layer 13 was formed by plasma CVD and 
crystallization of the sample was effected by an excimer laser irradiation (col 5, In 5-61 and 
claim 1). Zhang et al also teaches the processes from the film forming to the laser irradiation may 
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be effected in succession without a transfer of the sample instead of using a chamber exclusively 
used in the laser annealing (col 5, In 60 to col 6, In 10), this clearly suggests applicants' 
producing the intended crystalline silicon film from the pre-film by irradiating the pre-film in the 
vacuum chamber subsequently to the formation of the pre-film. 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify Asakawa et al by crystallizing with laser light as taught by Zhang et al to 
improve the crystallinity of the silicon film. 

Referring to claim 33, Asakawa et al discloses supplying a reaction gas onto a substrate 
allowing no crystallization of the material with plasma CVD while simultaneously irradiating the 
substrate with beams of low energy gas to covert the amorphous film to a crystal having a 
regulated crystal orientation (col 4, In 30-67). Asakawa et al does not discloses a 
dehydrogenation process, this reads on applicant's limitation of without conducting a 
dehydrogenation process. Furthermore, the crystallization of the amorphous film with the energy 
beam occurs simultaneously with the formation of the amorphous film; therefore a 
dehydrogenation process cannot occur and a dehydrogenation process, as described by 
applicant's, requires a separate heat treatment, which is not taught by Asakawa et al. 

Referring to claim 34, Asakawa et al teaches the substrate can be scanned by a substrate 
moving means, whereby it is possible to from a single crystalline thin film having high 
homogeneity on a long substrate (col 10, In 5-45; Eleventh Preferred Embodiment), this reads on 
applicant's concurrently operating the energy beam device to irradiate 

Referring to claim 31, Asakawa et al teaches plasma CVD (col 33, In 20-45). 
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Referring to claims 37-38, Asakawa et al teaches formation of an amorphous film by 
intermittently applying beams from an ion source while supplying reaction gas, this reads on 
applicant's ion beam is emitted to the target surface of the substrate in an initial stage of the 
forming of the pre- film. 

3. Claim 26-30, 35-36 and 41-45 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Asakawa et al (US 5,795,385) in view of Zhang et al (US 5,766,344) as applied to claim 31, 
33-34 and 37-40 above, and further in view of Selvakumar et al (US 5,633,194). 

The combination of Asakawa et al and Zhang et al teaches all of the limitations of claim 
35, as discussed previously in claim 33, an ion beam is emitted to the target surface of the 
substrate from the ion source prior to the step of forming the pre-film 

In a method of forming epitaxial grown Si utilizing ion beams (col 1, In 35-65), 
Selvakumar et al teaches in-situ cleaning of a substrate surface by argon ion bombardment prior 
to the start of deposition, where a 200 eV argon ion beam was used to sputter clean the substrate 
in a necessary step which significantly influences the quality of a grown film by removing native 
oxide. Selvakumar et al also discloses an inexpensive ion beam vapor deposition technique used 
to grow silicon films, where an ion source 13 was used to ionize a gas to accelerate an ion beam 
towards a substrate with a current between 30-1000 eV using high purity argon and silane gases 
as sources for the ion beam (col 6, In 20-65; col 7, In 1-67). It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to modify the combination of 
Asakawa et al and Zhang et al with Selvakumar et al to clean the substrate. 
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Referring to claim 26-29, the combination of Asakawa et al, Zhang et al and Selvakumar 
et al teaches an ion beam where a current can be adjusted between 30-1000 eV and a cleaning at 
200 eV. Overlapping ranges are held to be obvious (MPEP 2144.05). Furthermore, It would have 
been obvious to a person of ordinary skill in the art at the time of the invention to modify the 
combination of Asakawa et al, Zhang et al and Selvakumar et al by optimizing the emission 
energy by conducting routine experimentation. 

Referring to claim 30, Overlapping ranges are held to be obvious (MPEP 2144.05). 

4. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Asakawa et al (US 
5,795,385) in view of Zhang et al (US 5,766,344) as applied to claim 31, 33-34 and 37-40 above, 
and further in view of Ahn et al (US 5,470,619). 

The combination of Asakawa et al and Zhang et al teaches all of the limitations of claim 
32, as discussed previously, except plasma CVD using hydrogen gas. 

In a method of forming amorphous silicon films using plasma CVD, note entire 
reference, Ahn et al teaches a substrate placed in a PECVD chamber heated from room 
temperature to 600°C in an atmosphere of a source gas to deposit an amorphous silicon film, 
thereon. Ahn et al also teaches using Si2H 6 or H 2 diluted SOU as a source, which is less 
expensive. 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify the combination of Asakawa et al and Zhang et al by using a H 2 diluted SiELi 
source gas because it is conventionally known in the art to be used in plasma CVD processes to 
from amorphous silicon and it is less expensive, thereby reducing cost. 


Application/Control Number: 09/822,414 Page 7 

Art Unit: 1722 

Response to Arguments 
5. Applicant's arguments filed 5/22/2006 have been fully considered but they are not 
persuasive. 

Applicant's remarks regarding the 35 U.S. C 102(e) rejection being in error and that the 
rejection is made under 35 U.S.C 103 rejection is noted. The rejection has been corrected to be 
made under 35 U.S.C 103 rejection. 

In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). Applicant's argument that 
Asakawa does not teaches an ion beam and energy beam selected from the group consisting of a 
laser beam and an electron beam. Asakawa teaches formation of an amorphous film by 
intermittently applying beams from an ion source while supply reaction gas (col 12, In 1-10), this 
clearly suggests applicant's forming a prefilm while emitting an ion beam. Asakawa also teaches 
an amorphous film is converted to a single crystal form by irradiating the substrate (col 4, In 50- 
67). The Examiner admits that Asakawa does not teach the amorphous film is converted to a 
single crystal using a laser beam or an electron beam. However, Zhang et al teaches 
crystallization using a laser (col 5, In 1-67). The combination of Asakawa and Zhang teaches 
depositing using ion beam and crystallization using laser beams. 

In response to applicant's argument that there is no suggestion to combine the references, 
the examiner recognizes that obviousness can only be established by combining or modifying the 
teachings of the prior art to produce the claimed invention where there is some teaching, 
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suggestion, or motivation to do so found either in the references themselves or in the knowledge 
generally available to one of ordinary skill in the art. See In re Fine, 837 F.2d 1071, 5 
- USPQ2d 1596 (Fed. Cir. 1988)and In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). 
In this case, Zhang et al teaches using a laser beam to crystallize a silicon film from by plasma 
CVD, where an impurity is not mixed (col 5, In 60 to col 6, In 10 and claim 9). It would have 
been obvious to a person of ordinary skill in the art at the time of the invention to use the laser 
beam as taught by Zhang to improve crystallinity because fewer impurities are incorporated. 
Furthermore, Asakawa teaches deposition of an amorphous film and Zhang teaches irradiating an 
amorphous film with a laser to initiate crystallization. Clearly, a crystalline film has an improve 
crystallinity compared to an amorphous film. Therefore, it would have been obvious to a person 
of ordinary skill in the art at the time of the invention to modify the amorphous film taught by 
Asakawa by using the laser taught by Zhang to improve the crystallinity of the film. 

Applicant's argument that Asakawa does not teach an ion beam is emitted to the target 
surface during a period from a stage before the pre-film forming step to an initial stage of the 
pre-film forming step is noted but is not found persuasive. The Examiner has interpreted this 
limitation to merely require supplying an ion beam during a period, wherein the range of when 
that period occurs is between before the pre-film forming step and an initial stage. Asakawa 
teaches supplying beams during growth, which would suggest supplying beams during the period 
of an initial stage of growth of the pre-film. Applicant's appear to allege that the ion beam is 
required to be supplied before the pre-film forming step, however the broadest reasonable 
interpretation of the claim would merely require supplying an ion beam for a period of time 
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within a defined time frame, which would not require supplying an ion beam before the film 
forming step when the beam is supplied at an initial stage of the growth, as taught by Asakawa. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Masumo et al (US 5,306,651) teaches a semiconductor is subjected to laser irradiation to 
improve the crystallinity (col 3, In 25-35). 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy 
as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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8. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Matthew J. Song whose telephone number is 571-272-1468. The examiner 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Yogendra Gupta can be reached on 571-272-1316. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Matthew J Song 
Examiner 


MJS 

August 2, 2006 
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